*// '//'/Ay

”7 it m\“

— //

Large Undrrnd Xenon
Dark Matter Search

Matthew Szydagis, University of California, Davis,
on behalf of the LUX collaboration



Richard Gaitskell
SimonFiorucci

Monica Pangilinan
Jeremy Chapman

Carlos Hernandez Faham
David Malling

James Verbus

Case Western

ThomasShutt
Dan Akerib

Mike Dragowsky
Carmen Carmona
Ken Clark

Tom Coffey
Karen Gibson
Adam Bradley
Patrick Phelps
Chang Lee
KatiPech

‘IIII o

Harvard

MasahirdMorii
Michal Wlasenko

John Oliver
"

PI, Professor
Research Associate
Postdoc

Graduate Student
Graduate Student
Graduate Student
Graduate Student

PI, Professor

PI, Professor
Research Associate Professor
Postdoc

Postdoc

Postdoc

Postdoc
Graduate Student
Graduate Student
Graduate Student
Graduate Student

PI, Professor
Postdoc
Electronics Engineer

==7 j Lawrence Berkeley + UC Berkeley

Bob Jacobsen
JimSiegrist

Bill Edwards
Joseph Rasson
Mia ihm

Professor
Professor
Engineer
Engineer
Graduate Student

u Lawrence Livermore

Adam Bernstein
Dennis Carr

Kareem Kazkaz
Peter Sorensen

Carter Hall
Douglas Leonard

Pl, Leader of Adv. Detectors Group

Mechanical Technician
Staff Physicist
Postdoc

University of Maryland

PI, Professor
Postdoc

The LUX Collaboration

The most recent

collaboration meeting
was held in Lead, SD
in March 2011.

Collaboration was formed in 2007 and
fully funded by DOE and NSF in 2008.

UC Santa Barbara

Harry Nelson PI, Professor

f

Dean White Engineer "
Susann&yre Engineer i
!

. i

LIP Coimbra i

COIMBRA

<

PI, Professor
Assistant Professor
Senior Researcher

Isabel Lopes
Jose PintalaCunha
VladimirSolovov

Luiz deViveiros Postdoc
Alexandetindote Postdoc
FranciscdNeves Postdoc
Claudio Silva Postdoc

SOUTHIAKGTA

SD School of Mines University of Rochester

PI, Professor, Physics Group Leader Frank Wolfs

S O
EEoNooaY

XinhuaBai PI, Professor

Mark Hanardt Graduate Student WojtekSkutski Senior Scientist

ErykDruszkiewicz Graduate Student
i]ﬁ Texas A&M MongkoMoongweluwan Graduate Student

James White PI, Professor u

Robert Webb Professor b U. South Dakota

Rachel Mannino Graduate Student DongmindVlei PI, Professor

Tyana Stiegler Graduate Student Wengchang Xiang Postdoc

Clement Sofka Graduate Student Chao Zhang Postdoc
OlegPerevozchikov Postdoc

UC Davis

Mani Tripathi PI, Professor
Robert Svoboda Professor
Richard Lander Professor Daniel McKinsey PI, Professor

Professor
Research Scientist
Lecturer/Research Scientist

Peter Parker
James Nikkel

Britt Hollbrook
John Thomson

Senior Engineer
Senior Machinist

Matthew Szydagis
Jeremy Mock
Melinda Sweany
Nick Walsh
Michael Woods
SergeyJvarov

Postdoc

Graduate Student
Graduate Student
Graduate Student
Graduate Student
Graduate Student

Sidney Cahn
Alexey Lyashenko
Ethan Bernard
Blair Edwards
Louis Kastens
Nicole Larsen

Postdoc
Postdoc
Postdoc
Graduate Student
Graduate Student

1/23



Direct detection of WIMP dark matter

r ~ 300 proton masses
per liter of space.

then 3 WIMPS/L.

Typical orbital velocity
~ 230 km/s,
or 0.1% speed of light.

Coherent scalar
Interactions:
S proportional to A2,

Rate < 1 event / kg /100 days, or much, much lower 2323



The Physics of Noble
WIMP Signals in @ Dual-Phase Xenon Detector Element Scintillation

Energy Deposition = = = = P»|Heat (no usable signal)

Scintillation (S1)
arXiv:1106.1613
Recombination (S1) Escape (S2)

A Energy usually
deposited in 2 channels

Xe A Excitation =>
scintillation in
liquid (S1)
lonization =>
more scintillation
in liquid (e-0 s
recombine) or in
the gas (S2)

A Energy lost to heat for
nuclear recoils. Makes
signal smaller, but
makes it different. 323

Liquid Phase




Self-shielding of LXe, a dense liquid, is extremely powerful

Liquid Xenon, 200 photons
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Fiducial volume cut rejects most backgrounds

hard for a gamma
or a neutron to
cross the full
volume without
scattering more
than once

low-energy
gammas that can
mimic a WIMP
should not even
make it to the
fiducial volume

external neutrons
and gammas
have to face

water shield first

anywayf



Electron Nuclear

Recoil Recoil
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lonization-to-scintillation ratio allows discrimination
between common radioactivity and WIMP events.
Background rejection factor of 99.5%.
Well-established technology and methodology

(XENON10/100, Xed, LUXO0.1, ZEPLIN-III, others). 5/23



The WIHMP -Huntersoé HuHomestaket(Lleasl, SB) dl dnse an mine

Davis Cavern @ Homestake, March 2011
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